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Micro Linear Stirling Cooler for HOT IR Detectors
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(Kunming Institute of Physics, Kunming 650223, China)

Abstract: In response to the demand for low-power, small-size, lightweight, low-cost, high-performance, and
fast-cooling cryogenic coolers for use with high-performance infrared detectors on light-load platforms such
as hand-held thermal imagers and UAVs, Kunming Institute of Physics (K.I.P) has developed micro linear
coolers for higher operating temperature (HOT) IR detectors. The linear resonant compressor was studied to
operate at 100 Hz to increase power density. Simultaneously, a pneumatic expansion design incorporating a
back pressure chamber was achieved. After multiple rounds of optimization and iterative design, the
development of the C351 cooler was completed. Performance system tests verified the advancement of the
indicators, and the cooler has reached small-batch production capacity. The performance of the matching
640%512 HOT medium-wave infrared detector includes power consumption of less than 2 W (thermal load
180 mW@77 K@23°C), cooling time of less than 90 s, and a cooler weight of 217 g (drive control circuit: 12
g).
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Company DRS Cobham FLIR THALES AIM Ricor
Product | “9 . m w e
diagrams o b . b’
Product
MicroCooler LC1076 FL-100 UP8197 MCCO025 K588
model
Temperature/
K 160 140 150 150 120-160 150
Compressor
dimensions/ #30%53 #28.2x53.6 #3167 #30x62 #27.5%62 #26%x52
mm
Cold finger
) .7 w7 6.6 #0.6 @6 #6.6
diameter/mm
Cooling 0.5W@160K 04W@120K 13W@150K LLIW@150K 0.5W@150K 0.55W@150K
capacity/W @23°C @23°C @23°C @23°C @71°C @71°C
Weight/g 237 260 262 250 240 200
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Fig.1 Miniature linear split Stirling cryocooler for HOT IR sensors of KIP
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Fig.2 Thermodynamic modeling of linear Stirling cryocoolers
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Fig.4 Influence of the regenerator length on performance
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